Firearm Homicides and Suicides in Major Metropolitan
Firearm homicides and suicides represent a continuing public health concern in the United States. During 2015-2016, a total of 27,394 firearm homicides (including 3,224 [12%] among persons aged 10-19 years) and 44,955 firearm suicides (including 2,118 [5%] among persons aged 10-19 years) occurred among U.S. residents (1) . This report updates an earlier report (2) that provided statistics on firearm homicides and suicides in major metropolitan areas during 2006-2007 and 2009-2010 , and places continued emphasis on youths, in recognition of the importance of early prevention efforts. Firearm homicide and suicide rates were determined for the 50 most populous U.S. metropolitan statistical areas (MSAs)* during 2012-2013 and 2015-2016 using mortality data from the National Vital Statistics System (NVSS) and population data from the U.S. Census Bureau. In contrast to the earlier report, which indicated that firearm homicide rates among persons of all ages had been declining both nationally and in large MSAs overall, current findings show that rates have returned to levels comparable to those observed during [2006] [2007] . Consistent with the earlier report, these findings show that firearm suicide rates among persons aged ≥10 years have continued to increase, both nationally and in large MSAs overall. Although firearm suicide rates among youths remain notably lower than those among persons of all ages, youth rates have also increased both nationally and in large MSAs collectively. These findings can inform ongoing development and monitoring of strategies directed at reducing firearm-related violence.
NVSS mortality data for 2012-2013 and 2015-2016 were used to identify firearm homicides (International Classification of Diseases, 10th Revision [ICD-10] underlying cause codes X93-X95 and U01.4 [U.S. extension to ICD-10]) and firearm suicides (codes X72-X74) among U.S. residents. Firearm homicide and suicide counts were tabulated for county groupings forming the 50 largest MSAs (by population rank mid-year 2016). † Tabulated counts were integrated with U.S. Census Bureau population estimates for the counties forming these * An MSA is defined by the U.S. Office of Management and Budget (OMB) as consisting of "at least one urbanized area of 50,000 or more population, plus adjacent territory that has a high degree of social and economic integration with the core as measured by commuting ties." This report is based on the revised geographic delineations for MSAs issued by OMB in August 2017. † The same MSAs were the 50 most populous during both reporting periods; rankings by total population changed slightly. This group of MSAs includes most metropolitan areas with a resident population of at least one million, and currently represents approximately 55% of the U.S. resident population.
MSAs to calculate annual firearm homicide rates for persons of all ages and annual firearm suicide rates for persons aged ≥10 years (persons aged <10 years were excluded because intent for self-harm often is not attributed to young children). Rates were similarly calculated for youths aged 10-19 years. Rates among persons of all ages were age-adjusted to the year 2000 U.S. standard population. MSA-level data involving firearm homicide or suicide counts <20 are not reported separately because of concerns related to statistical reliability (stability) and data privacy. However, such data were included in the calculations for all large MSAs combined.
The rates of firearm homicide among persons of all ages during 2015-2016 varied widely among the 50 largest MSAs, ranging from 1.1 (Providence-Warwick) to 16.6 (New OrleansMetairie) per 100,000 residents per year (Table) . The rate for all large MSAs combined was 4.9, compared with a national rate of 4.4. This represents an increase from 2012-2013, when the rate for large MSAs combined was 4.1 and the national rate was 3.7. Between 2012-2013 and 2015-2016, firearm homicide rates increased for 43 (86%) of the 50 large MSAs considered individually. Among youths, the firearm homicide rate for large MSAs combined was 4.7 during 2015-2016, compared with a national rate of 3.9. Similar to rates among persons of all ages, this represents an increase from 2012-2013, when the rate for large MSAs combined was 4.3 and the national rate was 3.4. Males accounted for approximately 85% of firearm homicide victims (all ages) during both reporting periods, for the 50 largest MSAs combined as well as nationally.
Firearm suicide rates among persons of all ages during 2015-2016 also varied widely by large MSA, ranging from 1.5 (New York-Newark-Jersey City) to 13.5 (Oklahoma City) per 100,000 residents per year (Table) . The rate for large MSAs combined was 5.8, compared with a national rate of 7.7, representing an increase from 2012-2013, when the rate for large MSAs combined was 5.6 and the national rate was 7.4. Firearm suicide rates among youths remained much lower than those among all persons aged ≥10 years. The rate for this age group for large MSAs combined was 1.9 during 2015-2016, compared with a national rate of 2.5. This also represents an increase from 2012-2013, when the rate for large MSAs combined was 1.5 and the national rate was 2.1. Similar to firearm homicides, males accounted for approximately 85% of firearm suicides (all ages) in both reporting periods, for the 50 largest MSAs combined and nationally.
Discussion
During 2015-2016, homicide was the 16th leading cause of death among persons of all ages in the United States and the third leading cause among youths aged 10-19 years; a firearm injury was the underlying cause of death in 74% of all homicides and in 87% of youth homicides (1) . Previously observed decreases in firearm homicide rates have not continued, with more recent rates showing an increase both nationally and in large MSAs considered collectively. Firearm homicide rates among persons of all ages and among youths in the large MSAs overall have both remained higher than corresponding national rates.
During the same period, suicide was the 10th leading cause of death nationally among all persons aged ≥10 years and the second leading cause among youths; a firearm injury was the underlying cause of death in 50% of all suicides and in 42% of youth suicides (1). Previously observed increases in firearm suicide rates among persons of all ages continued in recent years, both nationally and in large MSAs collectively; youth firearm suicide rates also increased both nationally and in large MSAs overall. In contrast to firearm homicide rates, firearm suicide rates among persons of all ages and among youths in the large MSAs overall have both remained lower than corresponding national rates. This is consistent with previous research showing that rates of suicide, considering all causes, have been persistently lower in more urban areas than in less urban areas (3).
It is too soon to know whether recent increases in firearm homicide rates represent a short-term fluctuation or the beginning of a longer-term trend. From 2015 to 2016, violent crime increased 3.8% for the nation overall, 6.1% in cities with populations ≥250,000, 2.2% in suburban areas and 1.6% in nonmetropolitan counties, § suggesting a shortterm increase concentrated particularly in the core cities of § U.S. Raleigh ( metropolitan areas. Preventing firearm homicides can be a challenge for cities across the country; however, previous research has demonstrated that efforts to modify the physical and social environments in cities through abandoned building and vacant lot remediation, greening activities, street outreach and community norm change, low-income housing tax credits, and business improvement districts are significantly associated with reductions in gun assaults, youth homicide, and other violent crime (4) .
In contrast to homicide rates, which began increasing only recently, rates of suicide in the United States have been gradually increasing over the past decade and a half, across states, population groups, and in rural and urban settings (3, 5, 6) . Rates of firearm suicide, in particular, began increasing coincident with the economic downturn of 2007-2008 and have continued to increase, despite subsequent economic recovery. After declining 7% from 1999 to 2006, annual rates of firearm suicide increased 21% from 2006 to 2016 (from 6.5 to 7.8 per 100,000 residents aged ≥10 years) (1). Urban areas recovered more quickly from the economic downturn than did rural areas, but the continued increase in rates of firearm suicide in large MSAs suggests that multiple factors are involved, and that a combination of prevention approaches might be necessary to reduce risks. Efforts to strengthen household financial security; stabilize housing; teach youths coping and problemsolving skills; identify and support persons at risk; and implement proactive prevention policies in schools, workplaces, and other organizational settings are associated with reductions in suicide, suicide attempts, and/or co-occurring risks such as substance abuse, depression, and social isolation (7) .
Another factor likely affecting both firearm homicide and suicide is access to firearms by persons at risk for harming themselves or others. Previous studies have shown that the interval between deciding to act and attempting suicide can be as brief as 10 minutes or less, and that persons tend not to substitute a different method when a highly lethal method is unavailable or difficult to access (8, 9) . Reducing access to lethal means during an acute suicidal crisis by safely storing firearms or temporarily removing them from the home can help reduce suicide risk, particularly among youths (7) . Preventing persons convicted of or under a restraining order for domestic violence from possessing a firearm has been associated with reductions in intimate partner-related homicide, including firearm homicide (10) . Efforts to strengthen the background check system to better identify persons convicted of violent crimes or at risk for harming themselves or others might also prevent lethal firearm violence, although these policies need further study (10) .
The findings in this report are subject to at least two limitations. First, although statistics on nonfatal injuries associated with firearm assault or self-harm might have strengthened the report, population-based nonfatal injury data are not available for MSAs. Second, and notwithstanding the intended focus on youth firearm violence, a more expansive analysis might have addressed firearm homicide and suicide rates for other age groups not separately considered in this report.
Understanding the patterns, characteristics, and impact of firearm violence is an important factor in preventing injuries and deaths. Ongoing tracking of firearm homicide and suicide rates at all geographic levels can provide important input for initiatives directed at reducing firearm-related violence.
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Summary
What is already known about this topic?
Firearm homicide rates in large metro areas are generally higher than for the nation overall, but rates for both had been declining. In contrast, firearm suicide rates in large metro areas are generally lower than those for the nation overall, but rates for both had been increasing.
What is added by this report?
Recently, firearm homicide rates in large metro areas and the nation overall began increasing, reaching levels comparable to those a decade ago. Firearm suicide rates have continued to increase in large metro areas and the nation overall.
What are the implications for public health practice?
Ongoing tracking of rates at all geographic levels can help support initiatives directed at reducing firearm-related violence..
